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former for use in making iron castings, the latter for making
steel by the basic open hearth process. They require that the ores
used should not average over 0.5 per cent, phosphorus with
average coke and limestone.

. (5) Two to 3 per cent, phosphorus, known as basic-Bessemer
or Thomas-Qilchrist pig, to be used for making steel by the
basic-Bessemer or Thpmas-Gilchrist process. It requires that the
ores should not average less than i to 1.5 per cent, phosphorus
with average coke and limestone.

RELATIVE VALUE OF ORES.

The relative values of ores of differing compositions depend
upon the value of fuel and flux needed to smelt them. Pig iron of
a given composition always requires a constant quantity of metal-
lic iron, whether that iron is extracted from a rich or a lean ore.
A pig containing 95 per cent, metallic iron must always have 95
pounds of iron in each hundred of pig. If -the ore chances to be
lean, more of it must be used. Disregarding the gangue for the
moment, the cost of extracting 95 pounds of metallic iron evi-
dently consists only of the value of the carbon needed to reduce
and melt it. It is evident, then, that for a given fuel this cost
must be constant for each ton of pig, no matter whether the ore
be rich or poor. Therefore the relative values of ores are not
affected by the cost of extracting their iron content, but center
entirely in the relative expense of treating the gangues. The
estimation of the cost of treating the gangue of an ore naturally
divides itself into three steps:

(1)   Determining the amount of flux needed to form the slag.

(2)   Determining the amount of slag formed.

(3)   Determining the amount of fuel needed to'melt the slag.
It is necessary to have analyses of materials before such an

estimate can be attempted. Let us assume, for example, an ore
to have the following composition in the natural state:

Per cent.                                                              cent.

Fe...................:-----. .42.80        Si20   ..,..................... .16.14

Mn...........................   0.04          A13O3    ___..................  2.80

P...........................  0.13          CaO.......................   0.07

S............................... "0.04          MgO.......................   0.53

Combined  H20. ...............12.84

It is desired to ascertain its value to the smelter when coke